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Improvements  relating  to  wheels  incorporating  braking  discs. 

and  braking  disc  (7)  in  a  compressed  condition. ©  The  present  specification  discloses  a  wheel 
comprising  a  central  hub  (1)  and  an  outer  rim  (3) 
interconnected  by  a  web  (5),  with  a  pair  of  annular 
braking  discs  (7)  being  mounted  one  on  each  side  of 
the  web  (5)  by  means  of  at  least  two  connection 
assemblies  (9). 

To  avoid  the  problem  of  thermal  stress  cracking 
which  occurs  after  a  period  of  use  when  braking 
discs  (7)  are  bolted  directly  to  the  web  (5),  each 
connection  assembly  (9)  comprises  a  block  member 
(11)  adapted  to  be  bolted  to  the  web  (5),  the  block 
member  (11)  having  an  elongated  groove  (19)  lo- 
cated  in  one  of  the  side  faces  of  the  block  member 
(11),  said  groove  (19)  having  an  arcuate  cross-sec- 
tion,  with  an  elongate  pin  member  (39)  engaging  in 
said  groove  (19)  and  in  an  elongate  groove  (33)  of 
arcuate  cross-section  provided  in  the  braking  disc 
(7),  said  grooves  (19,33)  extending  generally  radially 
of  the  braking  disc  (7)  to  one  side  of  an  aperture  (29) 
provided  in  the  braking  disc  (7),  over  which  aperture 
(29)  the  block  member  (11)  is  located.  The  opposite 
side  face  of  the  block  member  (11)  is  also  held  by 
the  braking  disc  (7)  in  a  region  of  the  braking  disc 
(7)  on  the  opposite  side  of  the  aperture  (29).  The  pin 
member  (39)  is  preferably  a  roll  pin  which  is  held  in 
the  facing  grooves  (19,33)  of  the  block  member  (11) 
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IMPROVEMENTS  RELATING  TO  WHEELS  INCORPORATING  BRAKING  DISCS 

section,  provided  on  the  braking  disc,  said  grooves 
in  the  braking  disc  extending  generally  radially  of 
the  braking  disc  to  one  side  of  an  aperture  pro- 
vided  in  the  braking  disc,  over  which  aperture  said 

5  block  member  is  located,  the  opposite  side  face  of 
the  block  member  being  held  by  the  braking  disc 
in  a  region  of  the  braking  disc  on  the  opposite  side 
of  said  aperture. 

In  a  preferred  embodiment  of  the  present  in- 
10  vention,  four  connection  assemblies  are  equi- 

spaced  apart  around  each  annular  braking  disc  and 
the  corresponding  connection  assemblies  of  the 
two  braking  discs  are  joined  together  by  a  bolt 
which  passes  through  an  aperture  in  the  web  and 

75  bolts  the  respective  block  members  together  and 
against  opposite  sides  of  the  web.  Alternatively, 
two,  three  or  more  than  four,  equi-spaced-apart 
connection  assemblies  may  be  provided. 

Further,  in  one  embodiment,  the  said  groove  in 
20  the  braking  disc  is  provided  in  a  lug  which  projects 

from  the  rear  face  of  the  braking  disc,  i.e.  the  face 
facing  the  web,  and  a  like  groove  is  provided  in  an 
opposed  face  of  another  such  lug  which  is  circum- 
ferentially  spaced  from  the  first  mentioned  lug  with 

25  respect  to  the  braking  disc.  Thus  a  block  member 
is  located  between  the  lugs  and  secured  in  position 
by  pin  members  which  engage  in  the  then  facing 
grooves  of  the  block  member  and  lugs.  Preferably 
the  pin  members  take  the  form  of  roll  pins  so  that 

30  the  block  member  is  resiliency  held  between  the 
lugs.  In  this  case,  both  of  the  roll  pins  in  each 
connection  assembly  are  compressed.  Under  brak- 
ing  one  of  the  roll  pins  is  further  compressed  and 
the  block  member  engages  one  of  the  lugs  provid- 

35  ing  for  the  positive  transfer  of  forces.  Expansion  of 
the  braking  discs  due  to  the  heat  generated  under 
braking  is  allowed  for  by  the  lugs  being  able  to 
move  radially  along  the  roll  pins.  Likewise  with 
contraction  as  the  heat  energy  is  dissipated. 

40  To  hold  the  pin  members  in  the  said  grooves, 
projections  are  preferably  provided  on  the  rear  face 
of  the  braking  disc  adjacent  to  one  end  of  each  lug. 
Additional  projections  are  provided  on  the  block 
member  so  as  to  overlap  the  opposite  ends  of  the 

45  grooves  in  the  block  member.  On  assembly  the  pin 
members  are  located  on  the  grooves  in  the  block 
member  and  the  block  member  and  pin  members 
are  together  slid  between  the  said  lugs  so  that  the 
pin  members  are  engaged  in  the  respective 

so  grooves  in  the  said  lugs.  Then  when  the  braking 
discs  are  mounted  on  the  wheel  by  the  block 
members  being  bolted  to  the  web,  said  projections 
and  additional  projections  prevent  the  pin  members 
from  escaping  from  the  grooves  by  axial  move- 
ment. 

The  present  invention  relates  to  a  wheel  incor- 
porating  a  braking  disc. 

In  particular  the  present  invention  relates  to  a 
wheel,  primarily  for  use  on  railway  vehicles,  com- 
prising  a  central  hub  and  an  outer  rim  intercon- 
nected  by  a  web,  an  integral  annular  braking  disc 
being  mounted  on  each  side  of  the  wheel. 

Certain  known  wheels  of  the  above  described 
construction  have  annular  braking  discs  which  are 
merely  bolted  to  the  web  of  the  wheel,  the  bolts 
each  passing  first  through  an  aperture  in  one  brak- 
ing  disc  and  then,  usually  with  clearance,  through 
an  aperture  in  the  web,  the  bolts  engaging  in 
complementarily  threaded  bores  in  the  other  brak- 
ing  disc  or  passing  through  apertures  in  the  other 
braking  disc  and  being  engaged  with  complemen- 
tarily  threaded  nuts.  To  provide  for  a  smooth  brak- 
ing  surface  on  the  respective  discs,  the  said  ap- 
ertures  in  the  braking  discs  are  located  in  recesses 
on  the  braking  surface.  The  braking  discs  thus 
sandwich  the  web  of  the  wheel  and  expansion  of 
the  braking  discs  due  to  the  heat  generated  under 
braking,  is  allowed  for  by  the  bolts  being  able  to 
move  in  the  apertures  in  the  web. 

However,  whilst  the  braking  discs  can  be  posi- 
tively  secured  to  the  wheel  in  this  manner  and  the 
radial  extent  of  the  braking  disc  can  be  maximised 
having  regard  to  the  distance  between  the  hub  and 
outer  rim,  there  is  a  stress  problem  which  occurs 
around  the  apertures  in  the  braking  discs,  through 
which  the  bolts  pass,  the  bolts  having  to  be  tight- 
ened  to  hold  the  discs  against  the  web  and  the 
resultant  thermal  stress  forces  leading  to  localised 
stress  cracking  in  the  braking  discs  as  a  con- 
sequence  of  the  continued  heating  and  cooling  of 
the  braking  discs  under  braking. 

The  aim  of  the  present  invention  is  to  provide  a 
wheel  wherein  the  braking  discs  are  indirectly  se- 
cured  to  the  web  so  as  to  allow  for  expansion  and 
contraction  due  to  the  heat  produced  and  dis- 
sipated  under  braking,  whilst  avoiding  the  above 
stress  problems  resulting  from  direct  attachment. 

According  to  the  present  invention  there  is 
provided  a  wheel  comprising  a  central  hub  and  an 
outer  rim  interconnected  by  a  web,  a  pair  of  an- 
nular  braking  discs  being  mounted  one  on  each 
side  of  the  web,  each  annular  braking  disc  being 
secured  to  the  web  by  at  least  two  connection 
assemblies,  each  conpection  assembly  comprising 
a  block  member  adapted  to  be  bolted  to  the  web, 
the  block  having  an  elongate  groove  located  in  one 
of  the  side  faces  of  the  block  member,  said  groove 
having  an  arcuate  transverse  cross  section,  an 
elongate  pin  member  engaging  in  said  groove  and 
in  an  elongate  groove  of  arcuate  transverse  cross 
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Fig.1  is  a  front  view  of  part  of  one  embodiment 
of  the  present  invention; 
Fig.2  is  a  sectional  view  along  line  A-A  in  Fig.1; 
Fig.3  is  a  sectional  view  along  line  X-X  in  Fig.2; 

5  Fig.4  is  a  sectional  view  along  line  B-B  in  Fig.1; 
Fig.5  is  a  perspective  view  of  the  connection 
assembly  used  in  the  embodiment  of  Figs.  1  to 
4; 
Fig.6  is  a  front  view  of  part  of  another  embodi- 

10  ment  of  the  present  invention; 
Fig.7  is  a  perspective  view  from  one  side  of  the 
connection  assembly  used  in  the  embodiment  of 
Fig.6; 
Fig.8  is  a  further  perspective  view  from  the  other 

75  side  of  part  of  the  connection  assembly  of  Fig.7; 
Fig.9  is  a  schematic  illustration  of  a  modified 
configuration  of  the  other  side  of  the  connection 
assembly  of  Figs.  7  and  8; 
Fig.1  0  is  a  schematic  illustration  of  a  further 

20  modified  configuration  of  the  other  side  of  the 
connection  assembly  of  Figs.  7  and  8;  and 
Fig.1  1  is  a  schematic  illustration  of  a  still  further 
modified  configuration  of  the  other  side  of  the 
connection  assembly  of  Figs.  7  and  8. 

25  Said  one  embodiment  of  the  present  invention 
illustrated  in  Figs.  1  to  5  of  the  accompanying 
drawings  comprises  a  central  hub  1  and  an  outer 
annular  rim  3,  interconnected  by  a  web  5.  An 
integral  annular  braking  disc  7  is  secured  to  each 

30  side  of  the  web  by  four  equi-spaced-apart  connec- 
'  tion  assemblies  generally  designated  9.  Alternative- 

ly,  two  or  three,  or  more  than  four  connection 
assemblies  9  can  be  used. 

Each  connection  assembly  9  comprises  a  gen- 
35  erally  rectangular  block  member  11  through  which 

a  recessed  aperture  13  extends.  In  use,  a  bolt  15 
passes  through  the  aperture  13,  through  an  ap- 
erture  17  in  the  web  5  and  through  a  recessed 
aperture  13  of  a  corresponding  block  member  11 

40  forming  part  of  the  braking  disc  7  on  the  other  side 
of  the  web  5.  The  block  member  11  has  an  elon- 
gate  groove  19  of  arcuate  transverse  cross  section, 
provided  in  each  of  its  side  faces  21,  and  a  T- 
shaped  section  23  at  one  end,  the  arms  25  of  the 

45  T-shaped  section  overlapping  one  of  the  ends  of 
the  respective  grooves  19,  the  purpose  of  which  is 
discussed  herebelow. 

Each  connection  assembly  9  further  comprises 
a  radially  extending  slot  27  provided  in  the  rear 

50  face  of  the  braking  disc  7,  with  an  aperture  29 
extending  from  the  slot  27  through  the  braking  disc 
7.  On  each  side  of  the  slot  27,  i.e.  on  opposite 
sides  of  the  aperture  29,  is  an  upstanding  lug  31  , 
each  lug  31  having  an  elongate,  arcuate  cross- 

55  section  groove  33  formed  in  the  side  face  35  which 
faces  the  slot  27.  Located  radially  inwardly  of  the 
slot  27  are  two  projections  37  which  project  from 
the  rear  face  of  the  braking  disc,  the  purpose  of 

In  another  embodiment  of  the  present  invention 
the  said  groove  in  the  braking  disc  is  provided  in  a 
lug  which  projects  from  the  rear  face  of  the  braking 
disc,  i.e.  the  face  facing  the  web,  and  a  further  lug 
located  on  the  opposite  side  of  the  said  aperture  to 
the  first-mentioned  lug  is  provided  with  a  region 
which  is  profiled  to  engage  and  grip  the  said  op- 
posite  side  face  of  the  block  member.  In  one 
construction  said  opposite  side  face  of  the  block 
member  has  a  double  chamfered  transverse  profile 
which  extends  radially  of  the  braking  disc  and 
which  can  engage  in  a  complementarily  or  substan- 
tially  compiementariiy-shaped  groove  in  said  fur- 
ther  lug.  Alternatively,  the  double-chamfered  profile 
may  be  provided  on  the  said  further  lug  with  the 
groove  being  provided  in  the  said  opposite  side 
face  of  the  block  member.  In  another  construction 
said  opposite  side  face  of  the  block  member  has 
an  arcuate  transverse  profile  which  extends  radially 
of  the  braking  disc  and  which  engages  in  a  com- 
plementary  or  substantially-complementary  groove 
in  said  further  lug.  Alternatively  the  arcuate  trans- 
verse  profile  may  be  provided  on  said  further  lug 
and  the  groove  may  be  located  in  said  opposite 
side  face  of  the  block  member.  Other  constructions 
with  complementary  or  substantially-complemen- 
tary  profiles  for  interengaging  surfaces  on  said 
opposite  side  face  of  the  block  member  and  said 
further  lug,  are  of  course  feasible.  In  any  of  the 
possible  constructions  for  said  another  embodiment 
of  the  present  invention  the  said  pin  member  is 
preferably  a  roll  pin,  the  roll  pin  thus  tensioning  the 
block  member  against  the  said  further  lug  and 
being  of  sufficient  spring  force  to  prevent  any  vi- 
brational  movement  of  the  braking  disc  relative  to 
the  block  member  as  can  occur  in  said  one  em- 
bodiment  of  the  present  invention  wherein  the 
block  members  are  each  secured  between  ten- 
sioned  roll  pins.  Preferably  also,  it  is  the  leading 
edge  of  the  block  member  having  regard  to  the 
direction  of  rotation  of  the  braking  disc  for  normal 
forwards  motion  of  the  vehicle,  which  is  engaged 
with  said  further  lug.  In  this  way  the  braking  forces 
are  transferred  directly  and  positively  to  the  wheel 
when  normal  forward  motion  is  braked.  Rotation  of 
the  braking  disc  in  the  opposite  direction  ie.  re- 
verse  motion,  will  result  in  braking  forces  being 
transferred  through  the  tensioned  roll  pins. 

As  a  result  of  the  construction  of  the  present 
invention,  the  block  members  can  be  tightened  as 
much  as  is  required  against  the  web  without  pro- 
ducing  any  localised  stressing  and  resultatnt  prob- 
lems  in  the  braking  surface  of  the  braking  discs. 
Thus,  the  radial  extent  of  the  braking  discs  can  be 
maximised  without  the  prior  art  problems. 

The  present  invention  will  now  be  further  de- 
scribed,  by  way  of  example,  with  reference  to  the 
accompanying  drawings,  in  which:- 
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member  11  in  complementary  grooves  19,33  pro- 
vided  in  the  block  member  11  and  lug  31  respec- 
tively,  the  opposite  side  face  41  of  the  block  mem- 
ber  11  having  a  double  chamfered  transverse  pro- 

5  file  43  which  engages  in  a  complementary-shaped 
groove  45  provided  in  a  further  lug  32.  Thus,  the 
tensioned  roll  pin  39  presses  the  chamfered  trans- 
verse  profile  43  into  the  groove  45  so  that  there  is 
positive  interengagement  between  the  block  mem- 

w  ber  11  and  the  braking  disc  7,  in  contrast  to  the 
embodiment  of  Figs.  1  to  5,  wherein  the  block 
member  1  1  is  floatingly  supported  between  two  roll 
pins  39.  Preferably  the  profiled  side  edge  41  of  the 
block  member  1  1  is  the  leading  edge  of  the  block 

75  member  having  regard  to  the  direction  of  rotation 
of  the  braking  disc  and  wheel  for  forwards  motion 
of  the  vehicle.  In  this  way,  braking  forces  are 
positively  transferred  to  the  wheel.  Further,  the 
spring  force  of  the  roll  pin  39  is  sufficiently  strong 

20  to  hold  the  profiled  side  edge  of  the  block  member 
in  the  complementary  groove  45  irrespective  of  the 
vibrational  forces  which  may  result  under  braking. 

Further,  instead  of  having  the  two  projections 
37  of  the  embodiment  of  Figs.  1  to  5,  the  lugs 

25  31,32  are  joined  at  their  radially  inner  ends  by  an 
elongate  ridge  37a  which  is  integral  with  the  brak- 
ing  disc  7,  the  ridge  37a  performing  the  same 
function  as  the  projections  37  as  described 
hereabove  with  reference  to  the  embodiment  of 

30  Figs.  1  to  5. 
As  a  modification  to  the  construction  shown  in 

Figs.  6  to  8  of  the  accompanying  drawings,  the 
double  chamfered  side  edge  of  the  block  member 
1  1  need  not  be  an  exact  fit  on  the  groove  45,  and 

35  as  illustrated  in  Fig.  9,  the  double  chamfered  profile 
43  can  alternatively  be  provided  on  the  lug  32  with 
the  groove  45  being  formed  in  the  facing  side  of 
the  block  member  11. 

As  will  be  appreciated,  any  interengaging  re- 
40  taining  profiles  can  replace  the  double  chamfer  and 

groove  of  Figs.  6  to  9,  and  one  such  alternative  is 
illustrated  in  Fig.  10  with  its  opposite  being  illus- 
trated  in  Fig.11.  This  alternative  has  an  arcuate 
transverse  profile  47  which  is  an  exact  fit  in  a 

45  complementary  groove  49,  the  profile  47  being 
formed  on  the  block  member  1  1  with  the  groove  49 
in  lug  32,  in  Fig.  10,  and  the  groove  49  in  the  block 
member  11  with  the  profile  47'  on  the  lug  32  in 
Fig.l  1.  Further,  rather  than  be  an  exact  fit,  the 

so  arcuate  profile  may  be  a  loose  fit  in  the  groove  49, 
the  roll  pin  39  holding  the  profile  47  at  the  base 
apex  of  the  groove  49  to  hold  the  block  member  1  1 
in  position  relative  to  the  braking  disc  7. 

The  present  invention  thus  provides  a  wheel 
55  wherein  the  braking  discs  are  positively,  though  not 

directly,  bolted  to  the  web,  thus  reducing  stress 
problems,  whilst  allowing  for  expansion  and  con- 
traction. 

which  is  discussed  herebelow. 
In  assembling  the  connection  assembly  9,  a 

pair  of  pin  members  in  the  form  of  elongate  roll 
pins  39  are  located  and  held,  manually  or  other- 
wise,  one  in  each  groove  19  in  the  block  member 
1  1  .  The  end  of  the  block  member  1  1  remote  from 
the  T-shaped  section  23  is  then  slid  into  the  slot 
27,  the  block  member  11  being  an  accurate  fit  in 
the  slot  27.  As  the  block  member  is  slid  along  the 
slot  27,  the  roll  pins  39  engage  and  slide  in  the 
grooves  33  in  the  lugs  31  .  The  block  member  1  1  is 
thus  positioned  with  aperture  13  over  the  aperture 
29  in  the  braking  disc  7. 

With  the  four  connection  assemblies  9  assem- 
bled  on  each  of  the  two  braking  discs  7,  braking 
discs  are  positioned  on  opposite  sides  of  the  web  5 
and  the  corresponding  block  members  11  of  each 
braking  disc  7  are  bolted  to  each  other  by  bolts  15, 
thus  securing  the  block  members  1  1  to  the  web  5. 
The  bolts  15  can  be  tightened  as  much  as  required 
without  applying  stress  to  the  braking  discs  7 
which  are  mounted  on  the  block  members  11  via 
the  resilient  roll  pins  39  and  on  circumferentially 
spaced-apart  support  ribs  12  provided  on  the  rear 
face  of  the  braking  disc.  In  this  position  the  arms 
25  of  the  T-shaped  section  23,  and  the  projections 
37,  prevent  the  roll  pins  from  being  moved  axially 
sufficiently  to  exit  the  grooves  19,33. 

Under  braking,  the  braking  discs  7  can  expand 
and  contract  radially  as  heat  is  generated  and 
dissipated,  the  lugs  31  of  the  respective  connecting 
assemblies  9  moving  along  the  respective  roll  pins 
39.  Further,  as  the  brakes  are  applied,  one  of  the 
roll  pins  39  in  each  connection  assembly  9  can  be 
resiliency  compressed  to  allow  the  adjacent  side 
face  21  of  the  block  member  1  1  to  engage  with  the 
side  face  35  of  the  adjacent  lug  31.  In  this  way 
there  is  a  positive  transfer  of  forces  from  the  brak- 
ing  disc  7  to  the  web  5.  As  the  pins  39  are  located 
in  the  grooves  in  a  slightly  pre-stressed  state,  i.e. 
compressed,  they  can  be  deformed  even  further  to 
take  up  any  small  clearance  which  may  occur 
between  faces  21  and  35.  Also,  the  pins  can  ac- 
commodate  any  expansion  of  the  disc  across  the 
slot  27  due  to  heating  effects.  This  prevents  the 
disc  coming  loose  on  its  fixings  under  high  thermal 
loads.  Also,  the  resilient  nature  of  the  roll  pins  39 
takes  account  of  manufacturing  tolerances,  and 
thus  effectively  minimises  manufacturing  costs. 

Another  embodiment  of  the  present  invention  is 
illustrated  in  Figs.  6  to  8  of  the  accompanying 
drawings,  and  features  or  component  parts  which 
are  the  same  as  features  or  parts  of  the  embodi- 
ment  of  Figs.  1  to  5  are  identified  by  like  reference 
numerals.  As  will  be  best  seen  from  Fig.7,  this 
another  embodiment  differs  in  the  main  from  said 
one  embodiment  by  virtue  of  the  fact  that  a  roll  pin 
39  is  provided  on  only  one  side  of  the  block 
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are  provided  on  the  block  member  (11)  so  as  to 
overlap  opposite  ends  of  the  grooves  (19)  in  the 
block  member  (11). 
7.  A  wheel  as  claimed  in  any  one  of  claims  1  to  3, 

5  wherein  said  elongate  groove  (33)  in  the  braking 
disc  (7)  is  provided  in  a  side  face  of  a  lug  (31) 
which  projects  from  the  rear  face  of  the  braking 
disc  (7),  and  a  further  lug  (32)  located  on  the 
opposite  side  of  said  aperture  to  the  first  men- 

10  tioned  lug  (31)  is  provided  with  a  region  (45)  which 
is  profiled  to  engage  and  retain  an  opposite  side 
face  (41)  of  a  block  member  (11)  located  between 
said  lugs  (31,32),  the  said  one  side  face  of  the 
block  member  (11)  facing  the  lug  (31)  being 

15  formed  with  an  elongate  groove  (19)  of  arcuate 
cross-section,  which  faces  said  elongate  groove 
(33)  in  the  braking  disc  (7),  an  elongate  pin  mem- 
ber  (39)  engaging  in  the  facing  grooves  (33,19)  of 
the  block  member  (11)  and  first  mentioned  lug 

20  (31). 
8.  A  wheel  as  claimed  in  claim  7,  wherein  the  block 
member  (11)  has  a  double  chamfered  side  face 
(41)  which  extends  generally  radially  of  the  braking 
disc  (7)  and  which  engages  in  a  substantially  com- 

25  plementarily  shaped  region  (45)  of  said  further  lug 
(32). 
9.  A  wheel  as  claimed  in  claim  7,  wherein  the  block 
member  (11)  has  a  double  chamfered  side  face 
which  extends  generally  radially  of  the  braking  disc 

30  (7)  and  which  engages  in  a  complementarily 
shaped  region  (45)  of  said  further  lug  (32). 
10.  A  wheel  as  claimed  in  claim  7,  wherein  the 
further  lug  (32)  has  a  double  chamfered  side  face 
profile  (43')  which  engages  in  a  complementarily 

35  shaped  groove  (45)  in  said  side  face  of  the  block 
member  (11). 
11.  A  wheel  as  claimed  in  claim  7,  wherein  the 
block  member  (11)  has  an  arcuate  transverse  pro- 
file  side  face  (47)  which  engages  in  a  complemen- 

40  tarily  shaped  region  (49)  of  said  further  lug  (32). 
12.  A  wheel  as  claimed  in  claim  7,  wherein  said 
further  lug  (32)  has  an  arcuate  transverse  profile 
side  face  (47)  which  engages  in  a  complementarily 
shaped  groove  (49)  in  said  side  face  of  the  block 

45  member  (11). 
13.  A  wheel  as  claimed  in  any  one  of  claims  7  to 
12,  wherein  the  elongate  pin  member  (39)  is  in  the 
form  of  a  roll  pin  which  is  resiliency  compressed 
transverse  to  its  longitudinal  axis  when  located  in 

50  the  facing  grooves  (33,19)  of  the  block  member 
(11)  and  said  lug  (31). 
14.  A  wheel  as  claimed  in  any  one  of  claims  7  to 
13,  wherein  a  projection  (37a)  is  provided  on  the 
rear  face  of  each  braking  disc  (7)  adjacent  to  one 

55  end  of  each  said  lug  (31  ,32),  and  a  lateral  projec- 
tion  (25)  is  provided  on  each  block  member  (11)  so 
as  to  overlap  opposite  ends  of  the  groove  (19)  in 
the  block  member  (11). 

Claims 

1.  A  wheel  comprising  a  central  hub  (1)  and  an 
outer  rim  (3)  interconnected  by  a  web  (5),  a  pair  of 
annular  braking  discs  (7)  being  mounted  one  on 
each  side  of  the  web  (5),  each  annular  braking  disc 
(7)  being  secured  to  the  web  by  at  least  two 
connection  assemblies  (9),  characterised  in  that 
each  connection  assembly  (9)  comprises  a  block 
member  (11)  adapted  to  be  bolted  to  the  web  (5), 
the  block  (11)  having  an  elongate  groove  (19)  lo- 
cated  in  one  of  the  side  faces  (21)  of  the  block 
member  (11),  said  groove  (19)  having  an  arcuate 
cross-section,  an  elongate  pin  member  (39)  engag- 
ing  in  said  groove  (19)  and  in  an  elongate  groove 
(33)  of  arcuate  transverse  cross-section,  provided 
on  the  braking  disc  (7),  said  groove  (33)  in  the 
braking  disc  (7)  extending  generally  radially  of  the 
braking  disc  (7)  to  one  side  of  an  aperture  (29) 
provided  in  the  braking  disc  (7),  over  which  ap- 
erture  (29)  the  block  member  (11)  is  located,  the 
opposite  side  face  (41)  of  the  block  member  (11) 
being  held  by  the  braking  disc  (7)  in  a  region  of  the 
braking  disc  (7)  on  the  opposite  side  of  said  ap- 
erture  (29). 
2.  A  wheel  as  claimed  in  claim  1,  wherein  cor- 
responding  connection  assemblies  (9)  of  the  two 
braking  discs  (7)  are  joined  together  by  a  bolt  (15) 
which  passes  through  an  aperture  (17)  in  the  web 
(5)  and  bolts  the  respective  block  members  (11) 
together  against  opposite  sides  of  the  web  (5). 
3.  A  wheel  as  claimed  in  claim  1  or  claim  2, 
wherein  four  connection  assemblies  (9)  are  equi- 
spaced  apart  around  each  annular  braking  disc  (7). 
4.  A  wheel  as  claimed  in  any  one  of  claims  1  to  3, 
wherein  said  elongate  groove  (33)  in  the  braking 
disc  (7)  is  provided  in  a  side  face  of  a  lug  (31) 
which  projects  from  the  rear  face  of  the  braking 
disc  (7)  and  a  like  groove  is  provided  in  an  oppo- 
sitely  directed  side  face  of  another  such  lug  (31) 
which  is  circumferentially  spaced  from  the  first 
mentioned  lug  (31)  with  respect  to  the  braking  disc 
(7)  on  the  other  side  of  said  aperture  (29),  a  block 
member  (11)  with  arcuate  cross-section  grooves 
(19)  in  opposed  faces  being  located  between  the 
lugs  (31)  and  secured  in  position  by  elongate  pin 
members  (39)  which  engage  on  the  then  facing 
grooves  (33,19)  of  the  block  member  (11)  and  lugs 
(31). 
5.  A  wheel  as  claimed  in  claim  4,  wherein  each 
elongate  pin  member  (39)  is  in  the  form  of  a  roll 
pin  which  is  resiliently  compressed  transverse  to  its 
longitudinal  axis  when  located  in  the  facing  grooves 
(33,19)  of  the  block  member  (11)  and  lugs  (31). 
6.  A  wheel  as  claimed  in  claim  4  or  claim  5, 
wherein  projections  (37)  are  provided  on  the  rear 
face  of  the  braking  discs  (7)  adjacent  to  one  end  of 
each  lug  (31),  and  additional  lateral  projections  (25) 
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15.  A  wheel  according  to  any  one  of  claims  7  to  14, 
wherein  the  pin  member  (39)  is  a  transversely 
compressed  roll  pin  and  it  is  the  leading  edge  of 
the  block  member  (11)  having  regard  to  the  direc- 
tion  of  rotation  of  the  wheel  for  normal  forwards 
motion,  which  is  engaged  with  said  further  lug  (32). 
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